Multiple isoelectric variants of copper, zinc-superoxide dismutase from rat liver.
Isoelectric variants of Cu,Zn-superoxide dismutase (Cu,Zn-SOD) have been reported to exist in various organs including rat liver. To elucidate the biochemical characteristics of the variants, rat liver Cu,Zn-SOD was purified and isolated into eight variants, i.e., pI 5.15, 4.88, 4.80, 4.75, 4.70, 4.65, 4.60, and 4.50. The pI 4.88 variant had the highest specific activity (4245 U/mg protein) and the highest yield (45% of original activity). The descending order of specific activity for the other variants was pI 4.80, 4.75, 5.15, 4.70, 4.65, 4.60, and 4.50. The specific activity correlated well with metal content. The specific activity for most variants was 5-9 times greater when determined at pH 10.0 than at pH 7.8. However, three preparations of pI 4.80 and 4.70 variants had 13.9-16.3 times greater specific activity at pH 10.0 versus 7.8, while one of the pI 4.60 variants was only 3.5 times greater. The rate of Coomasie brilliant blue G-250 binding was lowest with pI 4.88 followed by pIs 4.80 and 4.75. To evaluate the mechanisms which might produce these variants, the pI 4.88 variant was incubated with xanthine-xanthine oxidase or a mixture of rat liver microsome, NADPH, and sodium azide, and a shift to variants pI 4.80 and pI 4.75 was found. The shift was greatly inhibited by the presence of mannitol or by the omitting of azide, respectively. The existence of these variants was also confirmed by other methods: (i) direct application of rat liver 105,000g supernatant to an isoelectric focusing, and (ii) extraction of SOD from acetone powder prepared from rat liver homogenate. Results indicate that several variants most likely arise in tissue as a result of activated oxygen radical modification of variant pI 4.88.